
From: Wilson, Linda J (Whiting)
To: Caudill, Motria
Subject: RE: Update on NEMC slides and benzene data follow-up
Date: Tuesday, August 18, 2015 8:19:22 AM
Attachments: EPA Study -BP Whiting- Letter.pdf

Motria:
Thank you for sharing the final presentation with us.   We haven’t come up with a definitive reason
 for the differences between 1&4 and 2&3.  The attached information was prepared by our
 contractor using just the data from the presentation, so it was a limited analysis.  There are a
 number of factors that could influence the difference, including the time on-line.  Let me know if
 this helps, or if you would like to work with our contractor to do a deeper analysis.
 
I have no information on the temporal shift.  That was an observation based on the presentation.
 
Thanks

Linda Wilson 
Environmental Manager 
Whiting Business Unit 
Office: 219-473-3287 
Cell:  219-545-5403
This e-mail may contain confidential or proprietary information belonging to the BP group and is intended only for the use of the recipients named
 above.  If you are not the intended recipient, please immediately notify the sender and either delete this email or return to the sender immediately.  You
 may not review, copy or distribute this email.  Within the bounds of law, this part of BP retains all emails and IMs and may monitor them to ensure
 compliance with BP's internal policies and for other legitimate business purposes.

 
 

From: Caudill, Motria [mailto:caudill.motria@epa.gov] 
Sent: Thursday, July 23, 2015 11:23 AM
To: Wilson, Linda J (Whiting)
Subject: Update on NEMC slides and benzene data follow-up
 
Hi Linda – Thank you for your timely input on the presentation. In case Wayne didn’t send you the
 final, see attached. He made your suggested change and added two slides to summarize the
 duplicate sample results for canisters and tubes, FYI.
 
I wanted to let you know that, when calculating the 1-week averages using BP’s data, I did not
 substitute zero (or anything else) for the hours of calibration/maintenance. The end result is that
 our passive methods had a weeklong sample of about 168 hours, whereas the BP results were an
 average of ~126 hours. This is in line with the 75% completeness requirement that we have for
 NAAQS pollutants, so it’s not any kind of an issue.
 
Can you tell me what you mean about a temporal shift in week 6? I should fix any error you might
 have found or suspect.
 
I was hoping to draft a journal article and would like to include your benzene data. Have you had any
 luck figuring out why the four autoGC stations differ from each other? Sites #2-3 compare well with
 our passives, but at #1 and 4 your results are notably higher.
 

mailto:linda.wilson2@bp.com
mailto:caudill.motria@epa.gov



 
 
 
 
July 17, 2015 
 
 
 
 
Ms. Linda Wilson 
BP Refinery 
2815 Indianapolis Blvd. 
Whiting, IN 46394 
 
Subject: 2014 EPA Data Comparison of Integrated Sampling Methods to BP Whiting 


Fenceline AutoGC Air Monitors 
 
Dear Linda: 
 
Per our recent correspondence via email, I have asked my project team to evaluate the initial 
information provided to us regarding the Region 5 EPA VOC study conducted in the fall of 
2014.  Our general conclusions regarding initial report of results from the EPA VOC 
measurement methods study conducted at the Whiting Refinery is as follows: 


 
1) The averages displayed in the presentation of results for the EPA study fall below our lowest 


calibration curve concentration level of 1 ppb-v, so the results should not be relied upon for 
reported concentration accuracy as one would for results within the calibrated range of the 
AutoGC at each fixed site.  This data set contains a lot of extrapolated concentration data, 
especially from Sites 2 and 3. 


2) The AutoGC chromatograms at the monitoring sites are occasionally influenced by the 
presence of other peaks within the benzene retention time (RT) window, an issue known as 
co-elution, and we take a conservative approach in integrating them when they overlap, 
which is likely to result in slight overestimation of the benzene concentration (examples 
provided in Attachment A, which is a working material only and not suitable for a 
presentation).  This seems to be most prevalent at Site 1. 


3) The co-elution issue in the benzene RT window has not been subject to further study because 
it was judged not to be detrimental to the goals of the Consent Decree.  We would like to get 
the 60 compound EPA analysis results of canister data during the study to get a better view 
of what the potential co-eluting compound(s) could be, if they will share them.  This is for 
our benefit as quality control information; we are not advocating a co-elution study at this 
time. 
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4) The nature of the measurements is quite different, with two continuously integrated sampling 


methods (canisters/sorbent tubes) being compared to a 40 minute per hour sample trap, 
followed by desorption and analysis.  Per the Consent Decree and the QAPP for the fence 
line project, we have a series of quality control samples that must be run on a regular basis at 
each site.  This requires the AutoGC to be offline for several hours a day, while during the 
study the EPA samples were collecting continuously over their sampling periods.  These two 
issues could make the difference in actual measurement time between the EPA and BP site 
on the order of 50-60% (24 hours a day for the EPA samples and 12-14 hours of actual 
sample acquisition time per day by the AutoGCs).  The larger the database (and time period) 
under analysis, the better the agreement between mean concentration values should be, given 
no significant contributions due to a systematic bias. 


5) The sorbent tubes and canisters were analyzed by GC/mass spectroscopy rather than 
GC/FID/PID (the AutoGC employed at BP), and mass spectroscopy has the advantage of 
being better able to identify and separate various compounds. 


6) The distribution of concentrations is different at Sites 1 and 4 compared to Sites 2 and 3; 1 
and 4 have a much wider distribution of concentrations than 2 and 3 (as shown in Attachment 
B, also a working material not suitable for presentation).  This may be a factor to consider in 
evaluating the EPA table of benzene averages by site comparing the three measurement 
methods. 


 
We acknowledge that none of these issues individually presents an insurmountable problem, but 
want data users to be aware of the limitations of the potential comparisons of AutoGC data to 
sampling methods that employ off-site analytical techniques.  Any thorough evaluation of such a 
comparison should account for the sample acquisition and analysis differences between methods, 
especially with a data set that averages sub-ppbv levels.   
 
Our evaluation of the results also gives us further confidence that the goal of the Consent Decree 
to provide meaningful data to the public on a regular basis is being met.  Please let me know if 
you would like for us to do any further evaluation work based on the EPA study. 
 
Best Regards, 
 


 
 
James Clarke 
Senior Project Manager
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ATTACHMENT A 
 


Co-elution Examples 
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BPW Benzene and Toluene (FID) September and October 2014 
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Site 1 
9/7/15 21:00 


5.4 ppb Benzene 
 


 


Benzene peak shape and very slightly late RT suggest possible coelution. 
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Site 1 
9/14/15 02:00 


5.0 ppb Benzene 
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Site 1 
9/18/15 00:00 


5.2 ppb Benzene 
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Site 1 
9/29/15 04:00 


5.6 ppb Benzene 
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Site 1 
10/13/15 09:00 


4.2 ppb Benzene 
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Site 2 
9/14/15 02:00 


2.1 ppb Benzene 
 


 


Apparent coelution for benzene, but max benzene reported for Sept/Oct 2014 was 2.4 ppb. 
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Site 2 
10/9/15 22:00 


2.4 ppb Benzene 
 







A-10 


Site 3 
9/17/15 22:00 


1.9 ppb Benzene 
 


 


This was biggest benzene hit reported for Site 3 for Sept/Oct 2014. 
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Site 3 
9/28/15 03:00 


1.6 ppb Benzene 
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Site 4 
9/6/15 20:00 


8.0 ppb Benzene 
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Site 4 
9/6/15 21:00 


17.3 ppb benzene 
 


 







A-14 


Site 4 
9/28/15 23:00 


8.1 ppb Benzene 
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Site 4 
10/6/15 12:00 


20.2 ppb Benzene 
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ATTACHMENT B 


Distribution of AutoGC Concentrations by Monitoring Site 
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B-4 


 


NOTE: lower y-axis scale than previous plot to show more detail 
 







Please shoot me any updates you might have. Thanks!
 
 
~~~~~~~~~~~~~~~~~~~~
Motria P. Caudill, Ph.D.
Air Monitoring & Analysis Section
USEPA Region 5 (AT-18J)
77 W. Jackson Blvd.
Chicago, IL 60604
telephone (312) 886-0267
direct fax (312) 582-5863
~~~~~~~~~~~~~~~~~~~~
 
 
 

From: Wilson, Linda J (Whiting) [mailto:linda.wilson2@bp.com] 
Sent: Tuesday, July 07, 2015 7:18 AM
To: Whipple, Wayne; Caudill, Motria
Subject: RE: Slides for NEMC conference
 
Thank you for the opportunity to review this presentation.  Our main comment on the presentation
 is that slide 12 states that the 1-hour GC data includes “25% missing data”.  The implication seems
 to be that 25% of the data set is invalid measurement attempts, when the components of the 25%
 are mostly periods of calibration events specified as part of the analysis method, as well as a
 relatively small number of hours of truly invalid data due to malfunctions, power interruptions, etc. 
 I would not characterize the period as “missing” since most of it was not planned for attempting
 ambient measurements.  I recommend that the description be modified to say “25% calibration and
 maintenance events/ invalid data” to better characterize it and not imply that we may be close to
 not meeting the CD requirements. 

·         This also highlights an issue for evaluation, and that is whether EPA counted those hours
 where a GC result was not available as zero, or some other value in calculating a weeks-long
 average concentration to compare to the passive samples. 

 
The rest is really more about observations when we reviewed the charts.

·         It appears that either the tubes systematically overstate or canisters systematically
 understate concentrations.

·          There appears to be some kind of temporal shift in week 6. 
 

From: Caudill, Motria [mailto:caudill.motria@epa.gov] 
Sent: Wednesday, July 01, 2015 2:06 PM
To: Wilson, Linda J (Whiting)
Cc: Whipple, Wayne
Subject: Slides for NEMC conference
 
Hi Linda – Per our phone conversation, presentation slides are attached. Please let me know (and
 copy Wayne Whipple) if you have any edits. I’ll send you a separate email about the possible

mailto:linda.wilson2@bp.com
mailto:caudill.motria@epa.gov


 benzene data issue; we can talk more about that after the conference. For now, it’s good for us to
 focus on the canister vs. tube comparison and acknowledge BP’s support in making this project
 possible.
 
Here is the link for the National Environmental Monitoring Conference (NEMC), which is July 13-
17:http://www.nemc.us/
 
Below I’ve copied the abstract as it appears on the website.
 
+++++++++++++++++++
 
Next Generation Ambient Air Monitoring for Benzene and Toluene Compared with
 Traditional Methods at the Fenceline of an Indiana Oil Refinery

Oral Presentation

Prepared by W. Whipple1, M. Caudill2
1 - USEPA Region 5, 536 S Clark Street, Chicago, IL, 60626, United States
2 - USEPA Region 5, 77 West Jackson Boulevard (AT-18J), Chicago, IL, 60604, 

Contact Information: whipple.wayne@epa.gov; 312-353-9063

ABSTRACT

This study is part of a broader evaluation of a low-cost passive VOC sorbent tube sampler
 which was developed by EPA Office of Research and Development (ORD). This
 investigation was managed by EPA Region 5 in Chicago with sampling conducted on the
 basis of a fenceline air monitoring network at the BP Refinery in Whiting, Indiana. BP
 operates four stations which measure VOCs via continuous gas chromatograph as well as
 open path transceivers. EPA received permission to collocate passive sorbent tubes and
 canisters at these stations for weekly sampling between August and October 2014. Thirty
 complete sets of paired samples were collected, with sorbent tubes analyzed by EPA-ORD
 and canisters analyzed at EPA Chicago Regional Laboratory (CRL). BP Refinery, EPA-ORD,
 and EPA-CRL each reported a different list of VOC compounds, ranging in number from four
 species at BP to 60 at EPA-CRL. All organizations reported benzene and toluene, thus
 allowing a four-way method comparison for these hazardous air pollutants. EPA scientists
 made a quantitative and qualitative assessment of the four analytical methods and made
 recommendations on their appropriate uses in future fenceline and community-based air
 monitoring studies.
 
++++++++++++++++++++++++++++++++++
 
 
~~~~~~~~~~~~~~~~~~~~
Motria P. Caudill, Ph.D.
Air Monitoring & Analysis Section

http://www.nemc.us/
mailto:whipple.wayne@epa.gov


USEPA Region 5 (AT-18J)
77 W. Jackson Blvd.
Chicago, IL 60604
telephone (312) 886-0267
direct fax (312) 582-5863
~~~~~~~~~~~~~~~~~~~~
 
 


